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COATING REMOVAL COMPOSITIONS 
Cross-reference to Related Applications 

[OOOL] This application claims priority from provisional application Ser. No. 
60/409,81 1, filed September 11, 2002, incorporated herein by reference in its entirety. 

Field of the Invention 

[0002.] This invention relates to compositions used to remove paint, particularly dried 
and/or aged paint and other coatings from substrate surfaces. 

Background of the Invention 

[0003.] This invention relates to cleaning dried, and/or aged paint, from surfaces 
where such paint is not desired. More particularly, this invention relates to cleaning paint 
from parts having one or more dried or cured layers of paint, to a novel water-based 
solution for accomplishing such cleaning, and to a concentrate from which the solution 
can be made by dilution with water only. 

[0004.] Current commercial practice in the art preponderantly utilizes solutions that 
comprise a component of amines and a component of organic solvent generally selected 
from the group consisting of simple alcohols and monoethers of glycols, most or all with 
molecules that contain no more than eight carbon atoms, in order to have sufficient water 
solubility. The amines used are typically alkanolamines like dimethyl ethanol amine, 
methyl isopropanol amine, and diethanol amine but are not limited to this class of amines. 
Typical solvents used in the solution are alcohols and glycol ethers, such as n-butanol, 
ethylene glycol mono butyl ether, diethylene glycol n-butyl ether, triethylene glycol 
methyl ether, propylene glycol normal butyl ether, dipropylene glycol methyl ether, 
propylene glycol methyl ether, and propylene glycol normal propyl ether. Typical 
concentrate formulas consist of 85 to 99% of solvent and 1 to 15% of alkanolamine, with 
the balance water. The concentrates are usually diluted to from 5% to 15%, by weight or 
volume, in deionized water for use as a working water-based paint-removing solution. 
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Operating temperature when using the water-based solution is usually from 21 to 
55. degree. C. 

[0005.] Although a large number of different types of compositions have been 
developed for the purpose of removing paint and other organic coatings from substrate 
surfaces, many of the paint stripper formulations in commercial use currently contain 
substantial quantities of relatively volatile organic solvents which are classified as 
"HAPS" (Hazardous Air Pollutants). In view of the recent increase in regulatory 
restrictions on the use of such substances, the development of coating removal 
compositions which are substantially or entirely HAPS-free is currently a subject of great 
interest. Unfortunately, however, many of the HAPS-free formulations developed to date 
are not as efficient in removing paint as the conventional solvent-based coating removal 
compositions. That is, the rate at which a coating is loosened from the substrate surface 
is often decreased significantly as the volatile organic solvent concentration is reduced. 
An object of the current invention is to provide a cleaner that is substantially or entirely 
HAPS-free which also provides adequate rates of coating removal even on completely 
dried and/or cured paint, and on aged paint. Other alternative and/or concurrent objects 
will become apparent from the description below. 

[0006.] Except in the claims and the operating examples, or where otherwise 
expressly indicated to the contrary, all numerical quantities in this description indicating 
amounts of material or conditions of reaction and/or use are to be understood as modified 
by the word "about" in describing the broadest scope of the invention. Practice within the 
numerical limits stated is generally preferred, however. Also, throughout the description 
and claims, unless expressly stated to the contrary: percent, "parts of, and ratio values 
are by weight; the term "polymer" includes "oligomer", "copolymer", "terpolymer", and 
the like; the description of a group or class of materials as suitable or preferred for a 
given purpose in connection with the invention implies that mixtures of any two or more 
of the members of the group or class are equally suitable or preferred; description of 
constituents in chemical terms refers to the constituents at the time of addition to any 
combination specified in the description, and does not necessarily preclude chemical 
interactions among the constituents of a mixture once mixed; specification of materials in 
ionic form implies the presence of sufficient counterions to produce electrical neutrality 
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for the composition as a whole, and any counterions thus implicitly specified preferably 
are selected from among other constituents explicitly specified in ionic form, to the extent 
possible; otherwise such counterions may be freely selected, except for avoiding 
counterions that act adversely to the objects of the invention; the term "paint" and its 
grammatical variations includes any more specialized types of protective exterior 
coatings that are also known as, for example, lacquer, electropaint, shellac, top coat, base 
coat, color coat, and the like; and the term "mole" and its variations may be applied to 
ionic, chemically unstable neutral, or any other chemical species, whether actual or 
hypothetical, that is specified by the type(s) of atoms present and the number of each type 
of atom included in the unit defined, as well as to substances with well defined neutral 
molecules. 

Summary of the Invention 

[0007,] The invention is directed to an aqueous coating removal composition 
comprising: a) an alkoxylated aromatic alcohol such as ethoxylated benzyl alcohol, b) an 
amine such as an alkanolamine; and c) an inorganic base such as sodium silicate. 
[0008.] More particularly, the invention provides a coating removal composition 
wherein the concentration of the inorganic base is at least 10%, the alkoxylated aromatic 
alcohol component is present in an amount from 4-15% 

[0009.] It is desirable that the ratio of the alkoxylated aromatic alcohol component to 
the base component is less than 1:1. 

[0010.] The invention further provides a coating removal composition wherein the 
concentration of the amine component is at least 0.8 and is not more than 3.4%. 
[0011.] Another object of the invention is to provide a coating removal concentrate 
composition comprising two separately packaged parts to be combined and diluted with 
water prior to application on a substrate, wherein Part A comprises an alkoxylated 
aromatic alcohol; and an amine; and Part B comprises an inorganic base, and optionally, 
chelating agents, corrosion inhibitors, thickeners, surfactants, and mixtures thereof. 
[0012.] It is desirable in the two part concentrate that Part A comprises 75-90 wt% 
alkoxylated aromatic alcohol component and 10-25 wt% amine component and Part B 
comprises 41-44 wt% inorganic base component. It is a further object of the invention 
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to provide a working coating removal composition comprising a mixture of the 
concentrate with water; desirably in this working composition the ratio of A:B is 1 :3 to 
1:2.25. 



Detailed Description of the Invention 

[0013.] The present invention is particularly suitable for use in removing cured water- 
borne paint as well as solvent-borne paint and the various embodiments described as 
preferred herein are preferred with respect to such end-use application. 
[0014.] The alkoxylated aromatic alcohols preferably are water-soluble or water- 
miscible and preferably are selected from alkoxylated aromatic alcohols containing one 
or more compounds each containing at least one aromatic ring per molecule and 
alkoxylate units of general formula I 

R 1 R 2 

ii i , 

-C — C — O R 



R 3 R 4 

n 
I 

wherein: Rl 5 R2, R3 and R4 are independently selected from hydrogen and methyl; R5 is 
hydrogen, a C1-C6 alkyl, or phenyl; and n is 2 - 10. The value of n is preferably selected 
to be sufficiently high so as to enable the resulting coating removal composition to be 
classified as HAPS-free. The alkoxylate units of formula I are attached to the aromatic 
ring directly or through an ether (oxygen) linkage or an oxymethylene (-CHR80-) 
linkage, wherein R8 is hydrogen or C1-C4 alkyl. 

[0015.] The end alkoxylate unit is preferably end-capped (terminated) with a 
hydrogen atom. The aromatic ring can also contain one or more alkyl substituents of one 
to four carbons each. Examples of such alkyl substituents include methyl, ethyl, propyl, 
and isopropyl. It is generally preferred to avoid alkyl substituents longer than 4 carbon 
atoms, since the resulting alkoxylated aromatic alcohols typically are surfactants. 
[0016.] The use of alkoxylated aromatic alcohols permits the formulation of coating 
removal compositions having a low VOC (Volatile Organic Compound) content is 
preferred, as such alcohols are considerably less volatile than the aliphatic alcohols, 
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glycol ethers, and other solvents typically used in such products but provide cleaning 
solutions that are very effective in removing paint from substrate surfaces. In one 
desirable embodiment of the present invention, the coating removal composition is 
essentially free, or, preferably, entirely free, of any organic solvent which is legally 
regulated as a VOC or HAP. Depending upon the VOC or HAPS requirements of a 
particular application, however, any of these conventionally used organic solvents may 
be blended together with the alkoxylated aromatic alcohol in order to provide coating 
removal compositions having a desired level of paint removal performance. 
[0017.] In one embodiment, the coating removal composition contains one or more 
compounds each containing at least one aromatic ring and alkoxylate units of general 
formula I 



R 1 
I 

-c- 



-C — O R 



R 3 R 4 



wherein: Rl, R2, R3 and R4 are independently selected from hydrogen and methyl; R5 is 
hydrogen, a C1-C6 alkyl, or phenyl; and n is 2 - 10. The alkoxylate unit of formula I may 
be attached to the aromatic ring directly or through an ether (oxygen) linkage or an 
oxymethylene (-CHR80-) linkage, wherein R8 is hydrogen or C1-C4 alkyl. 
[0018,] Another embodiment contains one or more alkoxylated aromatic alcohols of 
general formula II with a number average (Navg.) of alkoxylate units per molecule from 
about 2.5 to about 5, wherein Rl , R2, R3, R4 and R5 are as defined in formula I, and R6, 
R7 and R8 are independently selected from hydrogen and C1-C4 alkyl (preferably, no 
more than one of R6 - R8 is a substituent other than hydrogen). R5 preferably is 
hydrogen. Also, it is preferred that the substituents Rl, R2, R3 and R4 combine to be at 
least 60 atom %, more preferably at least 80 atom %, hydrogen. 
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[0019.] Another embodiment contains one or more alkoxylated compounds of general 
formula III with a number average (Navg.) of alkoxylate units from about 2.5 to about 5, 
wherein Rl 5 R2, R3, R4 and R5 are as defined in formula I 3 and R6 and R7 are 
independently selected from hydrogen and C1-C4 alkyl. Also, it is preferred that the 
substituents Rl, R2 5 R3 and R4 combine to be at least 60%, more preferably at least 80%, 
hydrogen atoms. Further, it is preferred that R6 and R7 are both hydrogen atoms. In 
addition, in preferred embodiments of the invention R 5 is hydrogen. 




C — O — R 



NAvg. 



Ill 

[0020,] One type of alkoxylated aromatic alcohol that can be used is selected from the 
Genapol® family of solvents obtained from Clariant. For example, Genapol® BA-040 is 
a mixture of ethoxylated benzyl alcohols that contain from one to about 10 ethoxylate 
units. A small weight percentage of the alkoxylated aromatic alcohol can be compounds 
with more than 10 ethoxylate units. The number average (Navg.) of ethoxylate units is 
about four. 

[0021.] Another type of alkoxylated aromatic alcohol that can be used is selected from 
the Harcross ® family of products sold by Harcross Chemicals, Inc. For example, 
Harcross ® T Det P4 is a mixture of ethoxylated phenols that contain from one to about 
10 ethoxylate units. A small weight percentage of the alkoxylated aromatic alcohol can 



6 



be compounds with more than 10 ethoxylate units. The number average (Navg.) of 
ethoxylate units is about 33. The manufacturer reports that Harcross ® T Det P4 
includes the following distribution of degrees of ethoxylation where the number of 
ethoxylate units is indicated by n: 3.3% of n=l; 1 1.6% of n=2; 19.9% of n=3; 22.4% of 
n=4; 18.6% of n=5; 12.3% of n=6; 6.7% of n=7; 3.1% of n=8; and 1.26% of n=9. 
[0022.] Another type of alkoxylated aromatic alcohol that can be used is represented 
by the ST-8329 product sold by Clariant Corporation. Clariant's ST-8329 is a mixture of 
ethoxylated benzyl alcohols that contain from one to about 10 ethoxylate units per 
molecule with a Navg. of ethoxylate units of about four. 

[0023.] It is to be understood that coating removal compositions of the invention are 
not limited to the three types of commercially available alkoxylated aromatic alcohols 
noted above. These types are provided only as examples of alkoxylated aromatic 
alcohols that can be used in the coating removal compositions of the invention. 
Applicant emphasizes that suitable alkoxylated aromatic alcohols include the general 
class of compounds defined with an alkoxylate group of formula I attached to an aromatic 
organic moiety. In particular, the aromatic alkoxylated solvents that can be used in the 
coating removal compositions of the invention are most preferably of the class of 
compounds defined by formula II or formula III. 

[0024.] Specific illustrative types of alkoxylated aromatic alcohols that can be used in 
the present invention include triethylene glycol monophenyl ether, tetraethylene glycol 
monophenyl ether, pentaethylene glycol monophenyl ether, hexaethylene glycol 
monophenyl ether, heptaethylene glycol monophenyl ether, triethylene glycol 
monobenzyl ether, tetraethylene glycol monobenzyl ether, pentaethylene glycol 
monobenzyl ether, hexaethylene glycol monobenzyl ether, heptaethylene glycol 
monobenzyl ether, water-soluble ethoxylates of propylene glycol monophenyl ether 
(preferably, containing an average of at least 2 oxyethylene moieties per molecule), and 
the like and mixtures thereof. 

[0025.] The coating removal compositions of the present invention additionally 
contain one or more amines, which preferably are water-soluble or water-miscible. 
Alkanolamines are a preferred type of amine. The preferred alkanolamines are selected 
from ethanolamine, diethanolamine, triethanolamine, dimethylethanolamine, 
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diisopropanolamine, isopropanolamine, methylisopropanolamine, n-butyldiethanolamine, 
2-methylaminoethanol, n-butylaminoethanol, diethylaminoethanol, 2-amino-2-methyl-l- 
propanol, or phenyl diethanolamine. The most preferred alkanolamines are 
diisopropanolamine (DIP A), diglycolamine and monoisopropanolamine (MIPA). 
Amines which do not contain hydroxyl groups such as alkylamines (e.g., triethylamine) 
and oxazolidines can also be used. 

[0026.] One or more inorganic bases are also present in the coating removal 
composition. Examples of suitable inorganic bases include alkali metal and ammonia 
hydroxides, alkali metal carbonates, alkali metal silicates, alkali metal phosphates, and 
other basic alkali metal salts. Sodium silicate is a particularly preferred inorganic base. 
Mixtures of sodium silicate and potassium hydroxide have also been found to be 
especially effective. 

[0027.] Additional ingredients may also be present in the coating removal 
composition such as, for example, chelating agents, corrosion inhibitors, thickeners, 
surfactants, and any of the other additives conventionally used in paint stripping 
formulations. 

[0028.] It is generally preferred that the pH of the cleaning solution be from about 9 to 
about 14, more preferably from about 1 1 to about 14. 

[0029.] The concentrations of the individual ingredients of the coating removal 
compositions of the present invention may be varied as may be desired or needed 
depending upon the type of coating to be removed and the rate at which coating removal 
is to be effected. Optimal concentrations for a particular application may be readily 
determined by a worker skilled in the art using standard experimental methods. 
[0030.] The coating removal composition may be provided in a concentrate for 
dilution with water or as a working paint-removing solution. In one embodiment, a two 
part concentrate package is provided which typically comprises a Part A comprising 75- 
90 wt% alkoxylated aromatic alcohol component, 10-25 wt% amine component and a 
Part B comprising 41-44 wt% inorganic base component, the remainder of Part B 
comprising chelating agents, corrosion inhibitors, thickeners, surfactants, and water. A 
working paint-removing solution typically comprises Part A, Part B and water wherein 
the ratio of A:B is 1:3 to 1:2.25. 
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[0031.] In a working paint-removing solution, the concentration of the alkoxylated 
aromatic alcohol component as described above preferably is at least, with increasing 
preference in the order given, 4, 5, 6, 7, 8, 8.5, 9, or 9.5% and independently preferably, 
at least for economy, is not more than, with increasing preference in the order given, 15, 
14, 13, 12, 11, 10.5 or 10%. The concentration of the amine component as described 
above preferably is at least, with increasing preference in the order given, 0.8, 1.0, 1.3, 
1 .6, 1 .9, 2. 1,2.3, or 2.5% and independently preferably, at least for economy, is not more 
than, with increasing preference in the order given, 3.4, 3.2, 3, 2.9, or 2.8%. The 
concentration of the inorganic base component preferably is at least, with increasing 
preference in the order given, 10, 1 1, 12, 1.3, 14, 15 16, 17, 18% and independently 
preferably, at least for economy, is not more than with increasing preference in the order 
given, 30, 28, 26, 24, 22, 20%. Preferably, the ratio of alkoxylated aromatic alcohol 
component to the base component is less than 1:1. Higher concentrations within these 
preferences are preferred for immersion or low force spraying, while lower 
concentrations are satisfactory technically and are more economical for high force 
spraying. 

[0032.] In general, however, preferred coating removal compositions may be 
formulated within the following parameters: 

Ingredient Preferred, Wt % More Preferred, Wt % 

Water 60-80 65-75 

Alkoxylated Aromatic Alcohol 4-15 8-12 

Amine 0.1-2.5 1.0-1.5 

Inorganic Base 10-30 1 8-22 

[0033.] In one preferred embodiment of the invention, the coating removal 
composition is comprised of 55 to 85 weight % water, 12 to 22 weight % alkali metal 
silicate, 1 to 5 weight % alkali metal hydroxide, 0.1 to 1 weight % alkanolamine, and 5 to 
1 5 weight % of one or more alkoxylated aromatic alcohols selected from the group 
consisting of ethyoxylated benzyl alcohols and ethoxylated phenols containing from 2 to 
6 oxyethylene units per molecule. 

[0034.] In one embodiment of the invention, the coating removal composition is 
prepared shortly before use by combining two separately packaged components 
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(hereinafter "Component A" and "Component B"). Component A contains the 
alkoxylated aromatic alcohol and amine, but little or none of the inorganic base or bases 
which will be present in the coating removal composition once Components A and B are 
combined. Preferably, Component A contains less than about 1% by weight inorganic 
base, more preferably less than about 0.3% by weight inorganic base. Expressed a 
different way, Component A preferably contains less than about 10% (more preferably, 
less than about 3%) by weight of the total amount of inorganic base present in the final 
coating removal composition. It is not necessary to include any inorganic base in 
Component A, as the alkoxylated aromatic alcohols generally have very good solvency. 
However, Component A can be used in isolation (without being combined with 
Component B) as a cleaning product for some applications where the high degree of 
alkalinity furnished by Component B is not needed. For this reason, a small amount of 
inorganic base (especially where the inorganic base is an alkali metal silicate) can be 
included in Component A to provide corrosion protection where the composition is to be 
used to clean aluminum substrate surfaces. Water may also be included in Component A 
if desired or needed for the purpose of providing a homogeneous solution. 
[0035.] Component A preferably has the following composition: 



Ingredient Preferred, Wt % More Preferred, Wt % 

Alkoxylated Aromatic Alcohol 20-80 40-65 
Amine 0.5-35 1-5 

Inorganic Base 0-3 0.01-1 

Water 0-65 30-60 



[0036.] The paint purge product sold by the Surface Technologies division of Henkel 
Corporation (Madison Heights, Michigan) under the name PARCOSOL 277WB and the 
paint purge compositions described in WO 02/053802 (corresponding to U.S. Ser. No. 
10/027445, filed 20 December 2001, incorporated herein by reference in its entirety) are 
also suitable for use as Component A. 

[0037.] Component B contains little or none of the alkoxylated aromatic alcohol and 
amine, but does contain an amount of one or more inorganic bases effective to provide 
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the desired inorganic base concentration once combined with Component A (which 
contains at most only a minor portion of the total quantity of inorganic base in the coating 
removal composition). For convenience when mixing Components A and B, the 
inorganic base(s) of Component B are preferably dissolved in water to provide a 
homogeneous solution. The inorganic base concentration in Component B is preferably 
within the range of from about 10 to about 50 percent by weight. 
[0038.] One advantage of packaging the inorganic base component separately from 
the alkoxylated aromatic alcohol and amine is that the relative proportions of these 
ingredients in the formulated coating removal composition may be easily varied by the 
user as needed to suit a particular paint stripping task. For example, as the amount of 
Component B is increased relative to Component A, the time required to effect complete 
coating removal may be reduced for certain types of coatings. For other types of 
coatings, however, paint removal may be more rapid as the proportion of Component A 
as compared to Component B is increased. 

[0039.] Separate packaging of the two components also helps prevent phase 
separation of the coating removal composition. Although the preferred alkoxylated 
aromatic alcohols used in this invention are water-miscible, as the amount of inorganic 
base in the composition increases, the solubility of the alkoxylated aromatic alcohols 
generally decreases. Phase separation does not affect the performance of the coating 
removal composition, but does require that the components be packaged separately to 
facilitate efficient mixing and addition of the ingredients in the bath or tank in the desired 
proportions. 

[0040.] Paint (or other organic coating) can be removed from a paint covered surface 
by contacting the surface with a coating removal composition of the invention. Although 
the methods of contacting the surface with the coating removal composition can be 
accomplished in a number of ways, immersion and spraying are the most preferred 
methods. If the surface to be cleaned is readily accessible, then spraying is generally 
preferred. The mechanical force of the impinging coating removal composition 
facilitates removal of the paint. On the other hand, if the surface to be cleaned has 
recesses or other shapes that are not readily accessible, immersion will generally be 
preferred. Of course, both methods can be used in combination and/or varied in ways 
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apparent to those skilled in the art. The optimal component concentrations and 
temperature of the coating removal composition depend on the method of contact and the 
type of coating to be removed, among other factors. It is to be understood however, that 
those skilled in the art can determine optimal conditions for particular coating removal 
applications by minimal experimentation. 

[0041.] The contact time needed to effect a substantial removal of paint from a surface 
will depend on the nature and thickness of the paint, the composition of the coating 
removal composition including the ingredient concentrations, the temperature of the 
composition, and other factors. With some paints and under some conditions, contact 
times of a few minutes (e.g., 2-3 minutes) may be sufficient. 

[0042.] If the coating removal composition is sprayed onto a surface, the spraying 
pressure will usually range from 1.3 bars to 8.0 bars absolute pressure. The temperature 
of the coating removal composition will usually range from 15°C to 90°C. Higher 
temperatures and pressures generally increase the rate at which the paint is removed from 
the surface. In one embodiment, the working temperature range is higher. In this 
embodiment, the temperature of the coating removal composition will usually range from 
75°C to 105°C. The temperature of the coating removal composition preferably is at 
least, with increasing preference in the order given, 25, 30, 35, 40, 45, 50, 55, 60, 63, 65, 
67, 69, 71, 73, 75°C and independently preferably, at least for economy, is not more than 
with increasing preference in the order given, 110, 108, 106, 103, 102, 101, or 100°C. 
[0043.] The invention and its benefits will be better understood with reference to the 
following examples. These examples are intended to illustrate specific embodiments 
within the overall scope of the invention as claimed, and are not to be understood as 
limiting the invention in any way. 

Examples 

Example 1 

Component A 

Deionized Water 45.58 wt % 

GENAPOL BA-040 52.33 wt % 

Monoisopropanolamine 1 .96 wt % 
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Sodium Silicate (40%) 0. 1 3 wt % 

Component B 

Tap Water 37.78 wt % 

Sodium Silicate (40%) 52.52 wt % 

Liquid Caustic Potash (45%) 9.70 wt % 
[0044,] A coating removal composition in accordance with the invention was prepared 
by mixing 1 part by volume Component A with 4 parts by volume Component B. The 
coating removal composition was poured into a spray cleaner tank and applied by 
spraying onto coated parts at a pressure of 25 to 30 psi. The tank was maintained at a 
temperature of 49 degrees C. The coating was successfully removed from the parts 
within 180 seconds under these conditions. 
Example 2 

[0045.] The following formulation in accordance with the invention was also found to 
be particularly effective in removing an organic coating from a substrate surface: 

PARCOSOL 277WB 20 vol. % 

Sodium Silicate (40%) 40 vol. % 

Tap Water 40 vol. % 

[0046.] The coating removal composition was applied with no further dilution by 
spray using a standard air-assisted spray gun set at a pressure of 15 to 20 psi. The 
composition was maintained at a temperature of 25 degrees C. The coating was 
successfully removed from the coated parts within 180 seconds under these conditions. 
Example 3 

[0047.] The following formulation in accordance with the invention was also found to 
be particularly effective in removing an organic coating from a substrate surface: 
Component A 

GENAPOL BA-040 85.5 wt. % 

Diglycolamine 14.5 wt. % 

Component B 

Liq. Caustic Potash (45%) 92 wt % 
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Gluconic Acid 8 wt % 

[0048.] A coating removal composition in accordance with the invention was prepared 
by mixing 10 volume % Component A, 30 volume % Component B 5 and 60 volume % 
water. The coating removal composition was poured into an immersion tank and coated 
parts were immersed in the composition until the coating was completely removed, which 
required between 20 and 60 minutes depending upon the type of coating being removed 
from the substrate. The tank was maintained at a temperature of 85 degrees C. 
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